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Wr vlpxodwh udgrq uhohdvh udwhv ri frqfuhwh dqg pruwdu dv ixqfwlrq ri wlph dqg
zlwk fkdqjlqj hqylurqphqw frqglwlrqv wzr prghov duh sursrvhg1 Rqh wkdw gh0
vfulehv wkh udgrq wudqvsruw lq d srurxv phglxp/ deeuhyldwhg e| UdgPrg dqg
wkh rwkhu wkdw ghslfwv wkh hyroxwlrq ri plfurvwuxfwxuh dqg prlvwxuh frqwhqw ri wkh
vdph vshflphq/ GxFRP1 E| xvlqj wklv frpelqdwlrq wkh qxpehu ri sdudphwhuv
wkdw qhhg wr eh lqghshqghqwo| ghwhuplqhg iurp rwkhu phdvxuhphqwv lv ghfuhdvhg
dqg rqo| yhu| edvlf lqirupdwlrq kdv wr eh lpsohphqwhg1 Dv lw lv dq lpsrvvleoh
wdvn wr rewdlq dqdo|wlfdo vroxwlrqv iru wkh udgrq frqfhqwudwlrqv e| frpelqlqj wkh
wzr prghov ghvfulehg lq fkdswhu 7 dqg fkdswhu 6/ d qxphulfdo lpsohphqwdwlrq
lv xvhg1 Wklv fkdswhu ryhuylhzv wkh prgdolw| ri wklv qxphulfdo lpsohphqwdwlrq
iru hdfk ri wkh wzr prghov dqg frpsduhv wkh fdofxodwlrqv wr vrph h{shulphqwdo
whvwv1 Vhfwlrq 915 uhihuv wr wkh udgrq wudqvsruw prgho dqg vhfwlrq 916 wr wkh





D sduwlfxodu fdvh ri wkh pxowl0skdvh wlph0ghshqghqw udgrq wudqvsruw htxdwlrq 
+ghulyhg lq ghwdlo e| Ydq ghu Vsrho ^487`,/ dffrxqwlqj rqo| iru glxvlyh wudqv0
sruw/ lv ghvfulehg lq fkdswhu 71 Htxdwlrq 715:/ ghgxfhg iru dq lvrwurslf srurxv
pdwhuldo/ lv zulwwhq lq whupv ri udgrq dfwlylw| frqfhqwudwlrqv lq wkh dlu0oohg sruh
vsdfh1 Lq wkh wudqvsruw prgho +UdgPrg, wkh surshuwlhv ri wkh phglxp duh gh0
vfulehg yld vwuxfwxudo txdqwlwlhv dyhudjhg ryhu d odujhu uhsuhvhqwdwlyh hohphqwdu|
yroxph +UHY, dqg d pdvv0edodqfh htxdwlrq iru hdfk skdvh +vrolg/ dlu dqg zdwhu,1
Qxphulfdoo|/ wkh frqwuro0yroxph phwkrg +qlwh glhuhqfhv, lv xvhg wr jhqhudwh d
julg ryhu d frqwlqxrxv grpdlq/ l1h1 d srurxv phglxp/ e| fhqwhulqj d frqwuro yro0
xph dw hdfk julg srlqw +qrgh,1 Wkh udgrq frqfhqwudwlrq/ F@/ lv dvvljqhg dv ydoxh
wr hdfk qrgh/ dfwxdoo| uhsuhvhqwlqj wkh dyhudjh ydoxh ryhu wkh frqwuro yroxph1 D
ixoo ghvfulswlrq ri wkh surfhgxuh xvhg wr glvfuhwlvh Ht1 715: lv jlyhq e| Ydq ghu
Vsrho ^487`1
Wkh qxphulfdo frgh +UdgPrg, lv lpsohphqwhg lq SDVFDO surjudpplqj odq0
jxdjh xvlqj wkh Eruodqg Sdvfdo :13 frpslohu1 Qrgdo srlqwv duh lqwhuqdoo| ghqhg
lq wkh surjudpph zklfk dovr srvlwlrqv wkh frqwuro0yroxph lqwhuidfhv1 Lqlwldo
suhvvxuh dqg udgrq0frqfhqwudwlrq hogv qhhg wr eh ghqhg dv Jdxvvldq holplqd0
wlrq lv hpsor|hg wr vroyh wkh glvfuhwlvhg v|vwhp ri htxdwlrqv1 D frpelqdwlrq ri
pdwhuldov zlwk glhuhqw sdudphwhuv +srurvlw|/ prlvwxuh vdwxudwlrq/ shuphdelolw|/
ghqvlw|/ udglxp frqwhqw/ hpdqdwlrq frhflhqw, fdq eh frxsohg zlwk wkh frru0
glqdwhv ri wkh h{wuhph srlqwv ghqlqj wkh erxqgdulhv1 D julg srlqw ghqvlw| lv
dovr xvhg dv lqsxw/ erxqgdu| uhqhphqwv ehlqj rewdlqhg e| ghfuhdvlqj wkh julg
vsdflqj1 Jlyhq wkh lqlwldo frqfhqwudwlrqv/ wkh lqwhjudqgv duh hydoxdwhg dw vrph
uhihuhqfh wlph w @ w. &w +3  &  4, zkhuh & ghwhuplqhv wr zklfk h{whqw wkh
rog +w, dqg wkh qhz +w.w, wlph ohyho lv wdnhq lqwr dffrxqw1 Wkh rswlpdo ydoxh
ri & zlwk uhvshfw wr qxphulfdo dffxudf| ghshqgv rq wkh uhodwlyh lpsruwdqfh ri
glhuhqw wudqvsruw surfhvvhv/ wkh julg vsdflqj dqg wkh wlph vwhs/ w1 Wkh wrwdo
wlph ri wkh qxphulfdo uxq/ wkh wlph vwhs dqg & duh ghqhg lq wkh lqsxw oh dqg iru
hdfk julg srlqw wkh ydoxhv iru wkh frqfhqwudwlrq dw hdfk wlph vwhs duh fdofxodwhg1
Wkh udgrq wudqvsruw prgho +UdgPrg, kdv ehhq h{whqvlyho| ydolgdwhg lq wkh
Sk1G1 uhvhdufk ri Ydq ghu Vsrho ^487` dqg wkh dffxudf| ri wkh prgho whvwhg e|
W? }i?ih@* |h@?tTLh| L*_ Mi hiuihhi_ @t @UUL?|?} uLh ML| @_iU|i @?_ _gti UL?
|hM|L?t
915 Udgrq wudqvsruw 436
frpsdulqj dqdo|wlfdo dqg qxphulfdo vroxwlrqv iru wkh fdvh ri rqh0glphqvlrqdo
vwhdg|0vwdwh wudqvsruw dqg iru wkdw ri wzr0glphqvlrqdo wlph0ghshqghqw glxvlyh
wudqvsruw1 Qr qrwlfhdeoh glhuhqfh ehwzhhq wkh uhvxowv ri wkh wzr phwkrgv ri
fdofxodwlrq ryhu dq dlu0rz udqjh ri wzr rughuv ri pdjqlwxgh hphujhg iru wkh
rqh0glphqvlrqdo sureohp1 Wkh pd{lpxp glhuhqfhv ehwzhhq wkh wzr vroxwlrqv
iru doo wkh lqyhvwljdwhg fdvhv dv ixqfwlrq ri wkh uhodwlyh frqwulexwlrq ri dgyhfwlrq
dqg glxvlrq duh ohvv wkdq 4(1 Vlplodu uhvxowv duh uhsruwhg dovr iru wkh fdvh ri
wkh wzr0glphqvlrqdo sureohp zkhuh wkh pd{lpxp uhodwlyh glhuhqfh ehwzhhq wkh
dqdo|wlfdo dqg qxphulfdo vroxwlrq zdv vlwxdwhg ehorz wkh doorzhg olplw ri 5(1
Prgho fdofxodwlrqv duh vkrzq wr eh rswlpdo iru vpdoo julg vsdflqj dqg wlph vwhsv
+hvshfldoo| iru uhjlrqv zkhuh kljk frqfhqwudwlrq judglhqwv rffxu,1
Wkh frpsdulvrq ri qxphulfdo fdofxodwlrqv zlwk h{shulphqwdo gdwd zdv shu0
iruphg iru vhyhudo vlwxdwlrqv ri zklfk wkh frpsoh{lw| zdv lqfuhdvhg vwhs e| vwhs1
Wkhvh duh olvwhg ehorz/ wrjhwkhu zlwk wkh rewdlqhg djuhhphqw ehwzhhq phdvxuh0
phqwv dqg prgho1 Wkh pdwhuldo fkdudfwhulvwlfv ri wkh srurxv pdwhuldo +vdqg,
lpsohphqwhg lq wkh qxphulfdo frgh zhuh ghwhuplqhg iurp lqghshqghqw phdvxuh0
phqwv1
 Iru sxuh glxvlyh wlph0ghshqghqw wudqvsruw/ uhvxowv glhu e| ohvv wkdq 43(
^488`1
 Phdvxuhphqwv ri frpelqhg glxvlyh dqg dgyhfwlyh wudqvsruw/ zlwk d grzq0
zdug/ d xszdug dqg d sxovdwlyh dgyhfwlyh x{ ydolgdwhg wkh prgho djdlq zlwklq
43( ^486`1
 Ilqdoo|/ d pruh frpsolfdwhg vhw ri h{shulphqwv zdv frpsduhg zlwk wkh prgho
fdofxodwlrqv/ l1h1 iru d fdvh zkhq d zdwhu ohyho lv vhw lq wkh vdqg1 Lq wklv fdvh/ dw
vrph srvlwlrqv/ wkh prgho fdofxodwlrqv ryhuhvwlpdwhg wkh phdvxuhg ydoxhv zlwk
53073(1 Lw zdv dvvxphg wkdw lqfrpsohwh nqrzohgjh ri vrph ri wkh lqsxw sd0
udphwhuv +hvshfldoo| prlvwxuh ghshqghqfh ri wudqvsruw frhflhqwv, fdxvhg wkhvh
glvfuhsdqflhv ^487`1
Qxphulfdo udgrq0wudqvsruw prghov duh xvhg e| ydulrxv uhvhdufk jurxsv lq
dssolfdwlrqv uhodwhg wr lqgrru udgrq1 Wr dvvxuh wkh txdolw| ri dqg frqvlvwhqf|
ehwzhhq wkh ydulrxv prghov/ d ehqfkpdun whvw zdv rujdqlvhg e| Ulvr +Ghqpdun,
lq wkh iudphzrun ri wkh HX surmhfw HUULFD +Hxurshdq Uhvhdufk lqwr Udgrq
Lq Frqvwuxfwlrq Frqfhuwhg Dfwlrq, ^49`1 Dowkrxjk vljqlfdqw glvdjuhhphqwv rf0
fxuuhg ehwzhhq wkh sduwlflsdwlqj jurxsv/ wkh uhvxowv ri wkh QJG0NYL prgho
frpsduhg zhoo wr wkh pdmrulw| ri wkh uhsruwhg uhvxowv1 Prvw olnho| vrxufhv ri
glvfuhsdqflhv ruljlqdwh lq wkh ghqlwlrq ri sdudphwhuv/ wuhdwphqw ri lqwhuidfh
frqglwlrqv dqg fdofxodwlrq ri x{hv iurp frqfhqwudwlrqv1
437 Qxphulfdo surfhgxuhv
Frqvhtxhqwo|/ iru prvw ri wkh lqyhvwljdwhg fdvhv/ wkh suhvhqw udgrq wudqvsruw
prgho suryhg wr eh d uholdeoh wrro/ qrw rqo| frpsdulqj zhoo zlwk dqdo|wlfdo vrox0
wlrqv exw dovr ehlqj deoh wr glvsod| uhvsrqvhv lq djuhhphqw zlwk wkh h{shulphqwdo
revhuydwlrqv1 Iru fdvhv zkhuh wkh glvfuhsdqflhv zhuh deryh 43( dqg hvshfldoo|
iru srurxv phgld zlwk d pruh frpsoh{ vwuxfwxuh wkdq wkdw ri vdqg +l1h1 exloglqj
pdwhuldov, wkh uhdvrq iru wkh glvfuhsdqflhv duh olnho| gxh wr ljqrulqj wkh prlv0
wxuh ghshqghqf| ri wkh hpdqdwlrq dqg glxvlrq frhflhqwv dqg wkh prlvwxuh
glvwulexwlrq ryhu wkh srurxv phglxp1
Lq wkh prvw jhqhudo dssurdfk/ glxvlrq dqg dgyhfwlrq duh frqvlghuhg1 Vlqfh
doo phdvxuhphqwv/ glvfxvvhg lq wklv wkhvlv/ duh fduulhg rxw xqghu vwhdg|0vwdwh htxl0
oleulxp frqglwlrqv dqg vlqfh wkh suhvvxuh lq wkh h{shulphqwdo vhwxs lv frqwuroohg
pdlqwdlqhg frqvwdqw qr dgyhfwlyh x{hv frqwulexwh wr udgrq uhohdvh1 Wkxv/ d
wkuhh0glphqvlrqdo qxphulfdo prghoolqj ri wkh vwhdg| vwdwh glxvlrq htxdwlrq=
gly +GK judgF@,0-?F@ . VK @ 3 +914,
lv xvhg wr ghvfuleh udgrq wudqvsruw1 Lq wklv htxdwlrq wkh glxvlrq frhflhqw lv
dvvxphg wr eh frruglqdwh lqghshqghqw1
S L?Uhi|i 4L_i**?}
Dowkrxjk frqfuhwh lv d frpsrvlwh pdwhuldo/ lw fdq riwhq eh ghvfulehg dv dq
lvrwurslf/ krprjhqhrxv dqg xqlirup srurxv phglxp/ lwv wudqvsruw surshuwlhv
ehlqj jryhuqhg e| lwv sdvwh1 Wkh udqjh dqg frqglwlrqv xqghu zklfk wklv dvvxps0
wlrq fdq eh dgrswhg duh eulh| glvfxvvhg lq vhfwlrq 6181 Wkh prgho sursrvhg lq
fkdswhu 6/ edvhg rq ixqgdphqwdo odzv ri wkhuprg|qdplfv dqg fkhplfdo sk|vlfv/
surylghv txdqwlwdwlyh lqirupdwlrq uhodwhg wr wkh plfurvwuxfwxuh irupdwlrq/ hyr0
oxwlrq ri k|gudwlrq dqg prlvwxuh wudqvsruw1 E| frqvlghulqj wkhvh frpsxwdwlrqdo
prghov/ d qlwh0hohphqw qxphulfdo frgh lv ghyhorshg wkdw g|qdplfdoo| frxsohv
khdw dqg pdvv wudqvsruw lq frqfuhwh1
Wkh vroxwlrq iru wkh wzr sulpdu| txdqwlwlhv whpshudwxuh dqg oltxlg suhvvxuh/
duh rewdlqhg lq erwk vsdfh dqg wlph grpdlq e| vroylqj wkh htxdwlrqv ri hqhuj|
frqvhuydwlrq +Ht1 614, dqg wkh frqvhuydwlrq ri pdvv ri prlvwxuh +Ht1 6165,1 Erwk
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dffrpsdqlhg e| dssursuldwh erxqgdu| frqglwlrqv1 D frpprq dssurdfk wr qx0
phulfdoo| vroyh wklv w|sh ri htxdwlrq lv wkh qlwh0hohphqw phwkrg + ^89`/ ^43<`,1
Wkh edvlf lghd ehklqg wklv phwkrg lv wkdw rqh dwwhpswv wr fdofxodwh wkh sur0
mhfwlrq ri wkh vroxwlrq rq d qlwh0glphqvlrqdo vsdfh vsdzqhg e| wkh vr0fdoohg
qlwh0hohphqw edvlv1 Rqfh wklv qlwh0hohphqw edvlv lv fkrvhq/ wkh xqnqrzq ri
wkh sureohp fdq eh h{suhvvhg e| d qlwh qxpehu ri frhflhqwv zklfk duh wkh
frruglqdwhv ri lwv surmhfwlrq rq wklv fkrvhq edvlv1 Wr ghwhuplqh wkhvh frhflhqwv
rqh qhhgv dq htxdo qxpehu ri dojheudlf htxdwlrqv1 Wr rewdlq wklv/ zh irufh wkh
ixqfwlrqdo htxdolw| +Ht1 915, deryh wr eh vdwlvhg dw d fhuwdlq qxpehu ri srlqwv
d dqg wkhq frpsohwh wkh v|vwhp e| dovr xvlqj wkh jlyhq erxqgdu| gdwd1
Wkh frqfuhwh prgho dv ghvfulehg lq fkdswhu 6 kdv ehhq lpsohphqwhg lq wkh 6G0
GxFRP frgh +yhuvlrq 814, dqg wklv frgh kdv ehhq xvhg iru prghoolqj frqfuhwh0
vwuxfwxuh ghyhorsphqw21 GxFRP zdv ghvljqhg wr surylgh d txdqwlwdwlyh hydox0
dwlrq ri frqfuhwh shuirupdqfh/ qhfhvvdu| iru vhuylfhdelolw|/ gxudelolw| dqg vdihw|
hydoxdwlrq ri frqfuhwh vwuxfwxuhv1 Wkh frpsxwdwlrqdo v|vwhp zdv whvwhg e| ds0
so|lqj lw wr vhwv ri h{shulphqwdo gdwd uhodwhg wr d qxpehu ri sk|vlfdo skhqrphqd1
Wkh hhfwv ri zdwhu0fhphqw udwlrv/ pl{ sursruwlrqv/ fxulqj frqglwlrqv dqg vshfl0
phq jhrphwu| rq wkh plfurvwuxfwxuh dqg vwuhqjwk ghyhorsphqw zhuh lqyhvwljdwhg1
Xqghu duelwudu| gu|lqj0zhwwlqj frqglwlrqv wkh frgh zdv dssolhg wr suhglfw wkh
prlvwxuh orvv dqg jdlq ehkdylrxu1 Zdwhu orvv wrjhwkhu zlwk k|gudwlrq dovr jhqhu0
dwh yroxphwulf ghirupdwlrq ri frqfuhwh frpsrvlwh vxfk wkdw dq hvwlpdwlrq ri wkh
ghjuhh ri vkulqndjh fdq eh ghulyhg1 Suholplqdu| yhulfdwlrqv kdyh vkrzq uhdvrq0
deoh djuhhphqw zlwk h{shulphqwv hvshfldoo| frqvlghulqj wkdw wkh ryhudoo frpelqhg
v|vwhp xvhv rqo| d ihz hpslulfdo sdudphwhuv1 D ixoo ghvfulswlrq ri wkh wkhruhw0
lfdo prgho/ wkh frgh dqg lwv ydolgdwlrq fdq eh irxqg lq wkh errn cPrghoolqj ri
frqfuhwh shuirupdqfh* ^:4`1
Wkh ryhudoo frpsxwdwlrqdo vfkhph ri wkh GxFRP frgh xvhg lq wkh suhvhqw
wkhvlv lv suhvhqwhg lq Ilj1 9141 Wkh dqdo|wlfdoo| h{dplqhg lqwhu0uhodwlrqvklsv ri
k|gudwlrq/ prlvwxuh wudqvsruw dqg sruh0vwuxfwxuh ghyhorsphqw surfhvvhv duh sxw
wrjhwkhu/ lq d g|qdplfdoo| frxsohg pdqqhu/ xqghu GxFRP1
Wkh lqsxw lqirupdwlrq uhtxluhg e| wkh prgho lv=
 jhrphwulfdo vkdsh dqg glphqvlrqv ri wkh vwuxfwxuh>
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Particle expansion model based upon the degree of
hydration
Linear bulk porosity variation in the expanding
cluster of a particle
Environmental conditions (T and RH) in time
Iljxuh 914= GxFRP UL4T|@|L?@* tUi4i
 qrghv/ hohphqwv dqg vxuidfhv>
 lqlwldo whpshudwxuh ri frqfuhwh dw sodfhphqw>
 lqlwldo oltxlg suhvvxuh lq wkh sruh vsdfh>
 hqylurqphqwdo erxqgdu| frqglwlrqv +W / UK, wr zklfk wkh vwuxfwxuh lv h{0
srvhg dw hdfk vxevhtxhqw wlph vwhs>
 pl{wxuh sursruwlrq ri frqfuhwh +zdwhu0srzghu udwlr/ xqlw pdvv ri frqfuhwh
frpsrqhqwv,>
plqhudo frpsrvlwlrq ri fhphqw2srzghu pdwhuldo fkdudfwhulvwlfv +vshflf ghq0
vlwlhv,1
D qxphulfdo frgh zdv zulwwhq dw wkh QJG0NYL wkdw dxwrpdwlfdoo| jhqhu0
dwhv wkh lqsxw ohv iru d uhfwdqjxodu2fxelfdo vdpsoh jhrphwu| dv uhtxluhg e| wkh
GxFRP frgh1 Wklv lv hvshfldoo| xvhixo iru wkh surshu lpsohphqwdwlrq ri wkh
qlwh0hohphqw jhrphwu| +qrghv/ hohphqwv dqg vxuidfhv, dqg iru orqj vlpxodwlrq
917 Frxsolqj ri prghov 43:
wlphv1
Ehvlghv wkh vroxwlrq iru wkh wzr sulpdu| txdqwlwlhv/ whpshudwxuh dqg oltxlg
suhvvxuh/ rwkhu lqwhuqdo txdqwlwlhv fdq dovr eh fdofxodwhg dw hdfk vwhs/ lq erwk
vsdfh dqg wlph grpdlq1 Ri lqwhuhvw iru wkh suhvhqw uhvhdufk duh=
 plfursruh vwuxfwxuh ri frqfuhwh +srurvlw|/ sruh0vl}h glvwulexwlrq/ hwf1,>
 ghjuhh ri k|gudwlrq ri fhphqw lq frqfuhwh>
 sruh0zdwhu frqwhqw dqg ghjuhh ri zdwhu vdwxudwlrq ri ydulrxv frqfuhwh skdvhv1
Se LT*?} Lu 4L_i*t
Rxu jrdo lv wr frxsoh wzr prghov/ rqh wkdw ghvfulehv udgrq wudqvsruw lq d srurxv
phglxp +frghg dv QJG0UdgPrg, dqg wkh rwkhu wkdw wudfhv wkh plfurvwuxf0
wxudo dqg prlvwxuh glvwulexwlrq hyroxwlrq iru frqfuhwh +GxFRP,1 Lq sulqflsoh/
lqwhjudwlqj wkh wzr prghov zrxog uhvxow lq d vfkhph wkdw lv deoh wr ghvfuleh wlph0
ghshqghqw fkdudfwhulvwlfv ri udgrq uhohdvh gxh wr wkh fkdqjh lq wkh plfurvwuxf0
wxudo sdudphwhuv dv lqxhqfhg e| wkh fxulqj dqg hqylurqphqwdo frqglwlrqv1
Wkh vwduwlqj srlqw lv surylghg e| Ht1 715: xvlqj wkh h{shulphqwdoo| ghwhu0
plqhg pdwhuldo sdudphwhuv1 Prvw ri wkh wlph dqg hvshfldoo| iru frqvrolgdwhg
srurxv phgld olnh frqfuhwh/ wkhvh phwkrgv duh qrw yhu| suhflvh1 GxFRP rhuv
wkh srvvlelolw| wr qxphulfdoo| rewdlq lqirupdwlrq rq wkh wrwdo frqfuhwh srurvlw|
dqg prlvwxuh frqwhqw wrjhwkhu zlwk wkhlu wlph hyroxwlrq e| rqo| xvlqj d ihz sd0
udphwhuv uhodwhg wr wkh pl{ sursruwlrqv dqg jhrphwulfdo vkdsh ri wkh vshflphq1
Frqvhtxhqwo|/ dw dq| wlph w +v,/ wkh sduwlwlrq fruuhfwhg srurvlw|/  fdq eh fdofx0
odwhg xvlqj Ht1 715;1 Wkxv/ wkh rqo| txdqwlwlhv wkdw uhpdlq wr eh ghwhuplqhg rq
d ixoo h{shulphqwdo edvlv duh wkh udgrq hpdqdwlrq frhflhqw/ wkh udgrq glxvlrq
frhflhqw dqg wkh udglxp frqwhqw ri frqfuhwh1
Wkh sursrvhg frxsohg vfkhph ri frpsxwdwlrq lv suhvhqwhg lq Ilj1 9151 Wkh
frxsohg frgh zrxog dovr doorz wr prgho wkh ghshqghqfh ri udgrq0uhohdvh udwhv
iru d vshflphq zlwk fkdqjlqj prlvwxuh frqwhqw/ dw qrupdoo| hqfrxqwhuhg uhodwlyh
kxplglwlhv ri wkh hqylurqphqw ru hyhq iru vhyhuh gu|lqj frqglwlrqv1 Wkh uhvxowv/
dv wkh| frpsduh wr h{shulphqwv duh suhvhqwhg dqg glvfxvvhg lq fkdswhu 441
Olwhudwxuh vwxglhv ^5` lqglfdwh wkdw wkh ihdwxuhv fkdudfwhulvlqj lqglylgxdo frp0
srqhqwv ri frqfuhwh zhuh riwhq vkrzq wr kdyh dq dgglwlyh ehkdylrxu1 Gxh wr wkh
kljk khwhurjhqhlw| ri wkh frqfuhwh dqg wr wkh idfw wkdw riwhq lw lv pxfk hdvlhu
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43; Qxphulfdo surfhgxuhv
Experimental determination
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wr ghwhuplqh d fhuwdlq fkdudfwhulvwlf iru wkh frpsrqhqwv/ wkh dgglwlylw| k|srwk0
hvlv zrxog eh d xvhixo wrro lq frpsxwdwlrqv1 Wklv dgglwlylw| k|srwkhvlv zloo eh
whvwhg +vhfwlrq ;16, iru wkh udglrphwulf surshuwlhv +udglxp dfwlylw| frqfhqwud0
wlrqv/ udgrq hpdqdwlrq frhflhqw dqg hyhq udgrq uhohdvh,1 Wklv lv wkh uhdvrq iru
wkh wzr txhvwlrq pdunv lq Ilj1 9151
